The initial rates of the catalytic disproportionation of propylene were determined under controlled conditions in a closed circulating glass reactor. The catalysts used were MoO3-Al2O3, WO3-Al2O3, and WO3-SiO2, being typical combinations of promoters and supports. The initial rate data obtained are discussed and are correlated by a rate expression based upon a dual site Langmuir-Hinshelwood mechanism; the same expression is also derived from a mechanism involving a four center intermediate and a Langmuir type adsorption. The data obtained for the MoO3-Al2O3 catalyst or the WO3-Al2O3 catalyst are well correlated by this expression. It is considered that the adsorption of propylene on WO3-SiO2 catalyst obeys the Freundlich equation rather than the Langmuir isotherm. In the range of low pressure, however, the data obtained on the WO3-SiO2 are also correlated by the above mechanism. The activation energies for the surface reaction are evaluated to be 5.15kcal/mol on the MoO3-Al2O3, 14.8kcal/mol on the WO3-Al2O3, and 11.5kcal/mol on the WO3-SiO2.
60 mesh, and stored in a P2O5-desicator. A molybdenum oxide-silica catalyst was also tested, but since it showed poor reproductibility, kinetic data on it were not obtained. Propylene was of 99.0mol% purity. Propane and ethane were the principal impurities. The propylene had been dried by active alumina before use.
Apparatus
and Procedures A closed recycle system was used for the reaction. The system consisted of a U-shaped quartz reactor and a glass piston pump. An evacuating system, three gas holders, and a gas chromatograph for the analysis of the products were attached to the system. The inner volume of the reaction system was 812ml. An electric tubular heater for higher temperature and a jacket heater for lower temperature were employed, so that the rapid change of reactor temperature was achieved by means of changing the heaters. A 4m Table 1 Catalysts Used plots are shown as being linear in Fig. 1 . KMA and kMA (subscript MA expresses "for MoO3-Al2O3") at each temperature are evaluated from Fig. 1, and shown in Table 3 .
The temperature dependencies of KMA and kMA are illustrated in Fig. 2 . The Arrhenius plot of the rate constants is linear in the tempera-Bulletin of The Japan Petroleum Institute are linear for each temperature. Thus, it is apparent that the data obtained on the tungsten oxide-alumina catalyst are correlated by Eq. (5) . The values of KWA and kWA (subscript WA expresses "for WO3-Al2O3") are evaluated from Fig. 3 , and shown in Table 5 . The plots of logKWA and logkWA vs . reciprocal of the absolute temperature are shown in Fig . 4 , from which following expressions are derived. 
where v is the adsorption amount, a and n are constants; it suggests that the active sites are not uniform.
As described above, the initial rates on the Bulletin of The Japan Petroleum Institute Table 7 , and their temperature dependencies are illustrated in Fig. 8 .
The following expressions are obtained from Fig. 8 .
Discussion
As described above, the initial rates of catalytic have not been examined in the present study.
The apparent activation energy estimated from the plot4) of the rate constants on the CoO-MoO3-Al2O3 catalyst is about 3.5kcal/mol. Clark et al.7) determined the value to be 7.7kcal/ mol on a similar catalyst. These values agree with the value obtained on the MoO3-Al2O3 catalyst. The low apparent heat of adsorption on the MoO3-Al2O3, is probably related to its high sensitivity to catalyst poison. Begley et al. determined the apparent activation energies to be 21. 6 
